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Review of Literature 
Urea has been used successfully to furnish variable portions of the pro-
tein supplement in beef cattle fattening rations at several state agricul-
tural experiment stations. Many non-protein nitrogen (NPN) compounds 
tested in feeding experiments have been found less suitable for ruminant 
feeding, due either to lack of palatability, toxicity, or to nitrogen losses 
or unava ilability. 
Newland et al. (1962) fed urea as 33 per cent and 100 per cent of the 
supplemental dietary protein and observed no significant differences in 
performance between teer fed the experimental rations and those re- • 
ceiving the control ration . 
Tillman et al. ( 1951) found that steers fed a ration of corn and a 
mixture of urea-molasse howed no harmful physiological effects, and 
Brown ( 1953) reported good performance by steers fed rations containing 
3.2 and 4.0 per cent (0.36 and 0.41 lb./day/steer) of urea, respectively. 
Davis and Roberts (1959) have reported the toxic dose levels of urea 
for caule to be between 15 and 20 gram per 100 pounds of body weight, 
and Oltjen et al. ( 1963), in feeding trial with yearling wethers, found 
that 88 grams of diammonium phosphate (equivalent to 40 grams of 
urea) per 100 pounds of body weight was a toxic level. Therefore, as a 
safeguard against possi ble toxicity, these sources should be mixed well 
into the feed, and high levels hould be avoided. 
Supplementation of urea-con taining ration with the sulfur-containing 
amino acid methionine ha hown con i tent improvement, and everal 
workers have reported increa ed gain by lamb and steer when lysine 
was added to the ration. Go ett et al. (1962) compared six protein 
supplements (32-72 per cent) with and without lysine in rations for beef 
steer . They reported that, when fed on a protein-equivalent basis, I 0 
grams of lysine per teer dail were required in the high (64 per cent) 
urea supplements for most effi ient utilization. dditions of trace minerals 
were without ignificant effect on animal respon e. 
Belasco (1955), using in vitro experimental . methods, demonstrated 
urea utilization and fatty acid production to be generally greater with 
tarch than with comparable amount of cellulo e, confirming the need 
for dietary larch to in ure urea utilization. 
Diammonium pho phate (DAP), a po ible source of both nitrogen 
and pho phoru for the ruminant, ha been inve tigated by several work-
er . Russell et al. ( 1962) on luded that DAP wa le s toxic than urea. 
Their finding were ba ed on the fact that blo d ammonia and nitrogen 
level increa ed ignificantly le with DAP than with urea (18 v. 51 micro-
gram per 100 .c., respective! ) when the compound were administered 
to teer by stoma h tube. 
Few rep rt with caule have indicated palatability of non-protein 
nitrog n omp und lO be a limiting factor a judged by feed intake. How-
ever, in palatability tudie with lamb , chaadl el al. ( 1966) found 
rations supplemented with either urea or soybean meal were preferred 












tests, DAP was unpalatable for lambs, and rations containing DAP and 
urea were preferred over those containing DAP alone. 
Experimental Procedure 
In each of the three feeding trials four lots of Hereford feeder steers 
were used. In this study, animals averaged 465, 418, and 390 pounds 
initially for Trials I , 2, and 3, respectively. Thirty-six head were fed in 
Trial I and 40 head in each of Trials 2 and 3. During each of the first two 
t trials one animal was removed from the experiment because of sickness. 
In Trial 3 one animal in each of Lots I and 2 was removed during the 
latter part of the trial because of founder. All animals were equally al-
lotted at the beginning of the trials on the bases of weight, condition, and 
grade. Water, salt, and steamed bone meal were made ava ilable at all 
times. In Trials I and 2 each steer was implanted initially with 36 milli-
grams of diethylstilbestrol , and in Trial 3, 24-milligram implants were 
used . Composition and proximate analyses of the experimental rations 
fed are shown in Table I. 
TABLE I-Composition of Experimental Rations 
Lot Number 2 3 4 
Ingredients Pounds Pounds Pounds 
Pounds 
Cracked shelled corn 1,402 1,490 1,498
 1,585 
Cottonseed meal , 41% protein 220 110 
110 
Cottonseed hulls 300 300 300 
300 
Diammonium phosphate 35 
Urea (262 feeding grade) 17
.5 35 
Oystershell Aour 8 30 
Dicalcium phosphate 35 40 
45 
Salt 20 20 20
 20 
Premix 15 15 14
.5 15 
2,000 2,000 2,000 2,000 
Composi tion of Premix (lbs.) 
Corn meal 12.70 12.70 12.20 
12.70 
TM-10 ( 10 g. terramycin/lb.) 1.00 1.00 1.00 1.0
0 
Vitamin A ( 10,000 IU/gm.) 1.00 1.00 1.00 
1.00 
Irradi a ted yeast (V il. D) .30 .30 .30 .3
0 
15.00 15.00 14.50 15.00 
Chemical composition of rations (per cent)* 
Dry matter 90.6 90.4 91.2 9 1.3
 
Crude fiber 8.6 7.7 7.3 6.9
 
Crude protein or eq uivalent 12. I 12.8 13.2 
13.7 
Fa t 3.6 3.8 3.8 
3. 1 
Ash 5.3 5.4 5. 1 
5. 1 
*Proximate ana lyses made by Feed & Fertilizer Labora tory. 
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TABLE 2-ResuJt Summaries of Three Feeding Trials with Diammonium Phosphate and Urea As Protein Sources in Beef Cattle Ration 
Tria l u111ber1 I ( 196 da •s) 2 ( 194days) 3 ( 192 d ays) 
Lot 1umbcr2 I 2 3 4 I :.! 3 4 I 2 :1 4 
umber of st ers 8 !I 9 !I 10 10 10 9 9 9 10 10 
In itial wt ., lbs.3 466 465 465 465 41 8 418 4 19 41 8 390 39 1 39 1 39 1 
Final wt. . lbs. 935 927 905 926 830 832 79!1 8 10 832 807 796 772 
Total gai n . lbs. 469 462 440 46 1 41 2 4 14 380 392 442 4 16 405 38 1 
Dai ly gai n . lbs. 2.23 2.35 2.2 1 2.35 2. 12 2. 13 1.96 1.98 2.3 1 2. 18 2. 11 l.!18 
Dai l ~ cd intak . lbs. 16 .66 16 .72 16 .37 l(i .75 15.70 15.40 15. 10 14 .80 l(i .97 16.62 15.9 1 15. 18 
F <V wt. ga in. l bs. 747 7 11 74 1 7 13 735 722 773 745 734 764 720 766 
os t o f fc cV ton, 6 1.20 62.70 6 1.80 6 1.90 6 1.65 62 .80 62.20 61.60 6 1.65 62.90 62.00 61.80 
os l of ga in/ wt., 22.88 22.25 22.90 22.03 22.64 22.67 24.04 22.95 22.6 1 24.00 22.32 23.67 
1The trials were begun the last Friday in ep tember of ea h year. T he dates were: Sept. 27, 1963, Sept. 25, 1964, and ept. 24 , 1965. They 
we re te rmina ted the first p a rt of pril th e following years: April 10, 1964 , April 8, 1965, a nd April 4, 1966, respec tive ly. 
2 R at ions: Lot I- Basal p lus 220 lbs. co llo nseed mea l; Lot 2-110 lbs. co ttonseed meal plus 35 lbs. clia mmo nium phosphate; Lot 3--110 lbs. 
co ttonseed mea l plus 17.5 lbs. urea ; Lot 4-no cou o nseecl meal, 35 lbs. urea . 
3All va lues are expressed as averages. 
• • • • 
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Results and Discussion 
The response of beef steers to supplemental protein sources fed during 
the three periods is shown in Table 2 and summarized for the three trials 
in Table 3. These data indicate satisfactory daily gains by animals on 
each of the four rations for the three trials. 
TABLE 3-Three·Year Average Results of Diammonium Phosphate and Ure
a As Pro· 
tein Sources in Beef Cattle Rations (1963-1964, 1964-1965, and 1965-1966) 
Lot umber 1 2 3 
4 
Number of steers/year 9 9 10 
10 
Initial weight, lbs. 423 423 424 
423 
Final weight, lbs. 862 854 831 
834 
Total gain, lbs. 439 431 407 
41 1 
Daily gain, lbs. 2.26 2.22 2.10 
2. 12 
Daily feed imake, lbs. 16.42 16.23 15.54 
15.54 
Feed/cwt. gain, lbs. 740 732 745 
741 
Ration cost/ton,$ 61.40 62.80 62.00 
61.80 
Cost of gain/cwt., 22.73 22.98 23. 10 
22.86 
1Rations for each lot are given in Table I. 
In Trial 1, weight gain and feed efficiency for steers fed the diam-
monium phosphate and urea were somewhat higher than for those fed the 
cottonseed meal ration. However, in Trials 2 and 3, response was some-
what less on the rations containing non-protein nitrogen. Differences 
between treatments in gain and feed efficiency, however, were not statistic-
ally significant. No indication of ration palatability differences was ob-
served in the feedlot , or as evidenced from feed intake and weight gains. 
All cattle averaged a feeder grade of Good when started on feed, and at 
slaughter carcasses averaged U.S. Good. Livers showed no evidence of 
damage that could be attributed to the levels of urea or diammonium 
phosphate fed. It was calculated that 1 pound of urea in these rations was 
equivalent to 2 pounds of diammonium phosphate or to 5.7 pounds of 
cottonseed meal. 
These data would indicate, therefore, that non-protein nitrogen , 
when fed in corn rations to beef cattle, either as urea or as diammonium 
phosphate, is readily consumed and efficiently utilized and serves as a 
satisfactory source of protein. These results are in agreement with litera-
ture reports on cattle from other stations and pre ent another possible 
protein source for consideration when natural feed sources are limited or 
when price per pound of protein is high . It is pointed out, however, that 
for effective utilization of NPN sources, grain must be fed, and mineral 
and vitamin levels adjusted. There is little danger from toxicity when 
cattle fed urea or DAP are on rations high in grain. · 
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